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a e a e  pointe, show an excess of 1.81 inches at  Chattanooga, and 1.80 inches 
a t  Knoxville. 

Summary. 
.Mean temperature, 4HO.2; highest temperature 7g0, on tho 1st at Chapel ml; lowest temperature, 120 on the 27th, at Asheville; greatest daily range, 

*go, on the Ist, at  Knoxville, I’ennessee ; least daily range, 3O, on the 19th, at 
Smlthville ; mean daily range of temperattire, 18O.9. 

Avem e monthly rainfall, 3.85 inches. 
Prevajing directions of wind, northeast and southwest. 
Avers e number of clear days, 4 ; average number of fair days, 11; aver- 

age numfer of cloudy days, 13. 
RWrd of sumhine at Experiment Fa?, two mila  west of Raleigh, North 

Carolina. 

oaelble ,cordod i b y ;  tensity. i sunshine. 

?umberof Number of 
hours of honrs r0- 1 Degreeof In- 

I 

Tinlo of day durlnu Ilonlnrks. 

I I iunnlilue. instrument I 
I ..................... 9.30 n. m. to 11.15 p. in., 

I 1). m. to 3.45 p. ni. 

Int ........... I 1 . 1 5 p . m . t o a p . t n . , S 1 ) .  
in. to 5 p. 111. [ ........................................................ Cloudy. 

............................................................... vo. 

1 .......................................................... Foggy all day. 

! 
..................... ’ ......................................... Rainy. 

Intorruptod.! 11.30 n. ni. to 4.15 p. ui ..”. 
Brlyht ......... 11.30 p. ni. to 4 40 p. ni ..... 
Fulnt .......... .I 9.30 n. m. to ra.30 p. in.. .  
Falut hazo ...I 1.15 p. ni. t o  2.15 11. m .... ........... ~ 9.45 a. m. to 4.15 p. 111 ..... ..... do ...... 9.45 n. m. tu 3.45 p. in ..... .... ..... I ............................................................... Cloudy. 

I .................... I ......................................... Do. 
Ilrlglit ......... ! I I  a. in. t o  5.15 I). ni ......... 1 ...... do ........... 
Fnint ........... / ?ariona in 
Drlght ......... ! 9.30 n. IU. 

I... .................................. 
I I 
1 ..................... I ................. ....................... ............................. 
. Briglit ......... I 9.15  u. in to 1.30 p. in ..... 

I ! ,...... g a . n i . t o 5 p . m  ............. 

n. m. to 

...................................... 
Faint ........... 12.30 p.  111. tu  5.30 p. IU ..... 

i .............................................................. C I O U ~ Y .  ! B r i g t  ......... I g n. ni. to 4.45 y. 111 ......... ........... - 
The folIowiig is an extrect from the “Tennessee State 

Board of Health Ballotin” for February, 1887, prepared under 
the direction of J. I). Plunkett, M. D., President of the  State 
Board of Health. The weatlior report is prepared by E. C. 
Bate, Director of the State Meteorological Service : 

The month of Febmary was characterized by nu abnorinally high tempera- 
ture with an excessive amount of rainfall and high winds, also for the absence 
of snowfall. 

The mean temperatiire WRV 490.8, more thnn four degrees above the ltighest 
February mean of the prist four y e p ,  and as much as 16O.G above the 1886 
mean, which was the lowest of the period Iiamed. The highest temperuture, 
%’, recorded on the 2d and loth, wav the greatest maximum in Fcbruar of 
the p u t  four years, being 2O above that in 1884-the next hi hest. Thc [OW- 
@at temperature, 2b0, rocordcd on tho 78th and 28th, was the f i  heat minimum 
‘@corded in February of the past four yeais, the next highestfeing 4’ below 
Z?ro in 1886. It Was 4 2 O  above the fiiebruaryininimum in 188G-a remarliuble difference. The geiiernl ranges of temperature were small compared with 
those of the two preceding years.. During thc month, four cold W U ~ C S  ex- 
tended over the shte, three of which were verificntions of the predictions, and 
One a partial verification. The fimt was ,ynounced on tlic 3d, temperature 
360, minimum reached 2 6 O . 3  on the 4th. l l i is  wnrning ivy89 partially verified. 
The second was annoiinced on the 8th, temperature 67O, minimum 42’ on the 
sthe ?’he third was  aiinounccd on the Il th,  temperature G7O. minimum 22O.7 

the night of the 12th and nioriiing of the 13th. The fourth way announced 
the 26th, temperature GOo, minimum 28O on night of the 27th and morning 

Of the 28th. 
The mean depth of rainfall was 8.03 inches, more than two inches greater 

than the Februa menu of the past four years, and not quite half an inch loss 
than the mean 07 February, 1884, which was abnormally great. It was 6.04 
Inches greater than tho mean in 1886, and 4.28 inches greater than that in 
‘886. Of this amount the emtern division received an average of a little more 
than 8evon inches, tho middle division ubout eight and three-fourths inches, 
an$ the western division nearly seven and shalf  inches. The greatest monthly 
ralnfaU was 13.08 inches reported at  Riddleton which also reported the 
Breakst February rainfalf in 1884 and 1886. The lcmt rainfall WM 5.35 
inches, reported at McKenxie. The greatest local daily rainfall was 4.38 inches, 
rePortcd at  nickson on the 23d. ‘1 he dnvs of greatest rainfall wcre the ad, 
14th, 23d and 26th ; the greatest fall being on the 33d, when an average of 
about an inch an a half of rain fell throughout the state. The rain of the 14th 
was very nearly as great. The loth, 27th, and 28th were the only days re- 

The laat three were fully verified. 

ported without rain. Nost of the rains durin the month were gcneral, though 
many of them were light. Tho proportion ofcloudiness was abnormally great. 
A marked feature wav the entire absence of snowfnll. The winds dunng the 
latter half of the month were high, ant1 destructive to timber and fencing. Sev- 
eral severe electric storms accompunied the rains. Frosts occurred on about 
ten days, aud about lialf of thcm were killitg frosts. 

Summary. 
Hean temperature, 49O.3. highest temperature, 7 G 0 ,  on the 2d. at  IIohen- 

weld, and on the ZOth, nt ldddleton ; lowest tern >ernturc, 20°, on the 13th at 
Hohenwnld, and on the 28th) at  Qreeneville, bookeville, and Manchester; 
range of temperature, 66’; mean inonthly range of tem erature, 47O.7 ; great- 
est monthly range of temperature, 6G0, at Hohenwnld ; yeast moirthly range of 
temperature, 41°, at Rogervville ; mean daily ran e of temperature, 14O.2 ; 
y t e s t  daily range of tenipcrnture, 41’ on the 3 f$  at  Milan and Meinphis . 
east daily range of temperature, 2O, on the Gth, at Wirynesborough ; m e p  ok 

maximum temperatures, 7 2 O . 3  ; mean of minimum temperatures, 23O.9. 
Avera e number of clear dnya, 4.7 ; nvcrage number of fair days, 7.1 ; avor- 

age num%er of cloudy days, 16.2; average number of days on which rain 0: 
snow fell, 12.G. 

Warmest days, 2d, 10th ; coldest dags, 13th, 28th. 
Prevailing winds, south and southwest. 

NOTES AND EXTRACTS. 
BAROMETRIC PRESSURE DURING HIGH WINDS. 

The following report by Sergeaut D. J. Carr, observer at 
Mount Washington, New Hampshire, h,w been received by the  
Chief Sigiinl Offlcer in reply to a communication directing that 
special obsorvatioii8 of the niercuriJ and aneroid barometers 
be made at that station for the purpose of ascerhining, ap- 
proximately, the effects of high winds and gudts ou barometric 
pressure within :t room like that of the station at Mount Wmh- 
ington : 

I have the honor to report thnt the obuerratioris huvc been nindc a9 directed 
anti the utmost care taken to secure reliable datn. The construction of thia 
building rendered it inipossible to obtain direct exposures of tho barometers 
to the windward, and the leeward window used to obtnin datu is southeast, 
twenty-four feet diutnnt, and in a different room from where the barometers are 
situated, ns inay be seen by consulting the attached dingram. From the data 
obtained, I would make the following reply to the questions contnined in your 
letter: 

1st. “When very violent winds are blowing, docs the mercurial barometer 
fluctunte or pump noticenbly ; if so, what is the range and what is the duration of 
the fluctuations, and how are they related to gusts of wind?” Answer: Rapid 
fluctnutions of the barometer are always noticed during the )revalence of high 
winds,butthe extent ofthese fluctitationaare depondent upon the ingress or egress 
furnished the air, if all windows and doors are closed the fluctuations do not 
exceed .003 of an inch, brit the are racticnlly continuous and are due to the 
air escaping through the open loor o r t h e  stove; to obviate this is impmctica- 
blc, as it is necessary to keep the drafts closed; it is also believed, too, that the 
awaying or tremblirtg of the building has R slight effect upon the column of 
mercury in the barometer. high winds 
when either a windward or leeward window is open are very marfed, and will 

The fluctuations of prevsurc durin 

bc referred to. 
Zd and 3d. ‘‘ Do these fluctuations consist principally in a dropping below 

an avera e or in a rise above; which occurs first, the drop or the rise? What 
is the diierence in character and estont of these fluctuations under the fol- 
lowing different coiiditions: Doors nnd windows all shut and the chimney draR 
arid stove closed as much as possible; doors and windows shut and the chimney 
draft opened wide; chimncy closed and a leeward window o en; chimney 
closed and a windward window o en? ” Answer: the curve of iuctuation de- 
petids upon whether the air is asmitted to the room by opening a windward 
witidow, or an escnpc to the lccwnrd furnished it. If a windward oponing is 
made nn increased pressure is immediatclg noted, the increase beiii propor- 
tioiial to the velocity of the wind; if a leeward window is opened a fiecreased 
pressure is shown. There is however, a difference both in the character and 
extent of the fluctuations under the above conditions. Thc openin8 of a wind- 
ward window and the incrcave of pressure are synchronous, while if a leeward 
window is opened an interval of time ela ses before a decreased pressure is 
noted. this interval is very small, probab6 not more than a second, and is 
cause& perhaps, by the immediate surchar ing with air of the room when a 
windward opening is made, while when a feeward wiitdow is opcried the air 
lacks, as it wcre the force to push it out at  once. With doors, and windows 
closed and the ciiininey drafts open there are slight fluctuations, n wind of 100 
miles er hour causing a risc or fall in the bdrometer of not more thnn .OOG of 
an incg the fall encrally occurring first, although the opposite has been oc- 
cmionaily noticef. 

4th. “ Besides the changes in fluctuations, y i b l y  due to thc opening of 
wvindows is there any difference in the gcneral eight of the barometer doe to 
o en and closed windows and chimney?” Answer: Yes; the gcneral height 
oFthe barometer durin high winds, excluding fluctuatione, is sensibly affected 
by the opening of n win%vard or Iceward window; in the former case it is above 
and in the latter below the normal, the effect hein greater under the former 
conditions, and in both cnses the extent is governedgy the velocity of the wind, 
being, in fact, proportional to its velocity. 
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In making the observations, the aneroid barometer was placed on a tripod, 
two feet distant from, and the same elevation given i t  as, the cistern of the 
mercurial barometer. It is intended to investigate further next summer the 
effects of wind ysta upon barometric pressure at this station b other and 
somewhat different observations, and it is believed interesting &ta will he 
secured. 

ti 
ki  

KRAKATOA SMOKE AXD THE SKY-QLOWS. 
rBy Junlor Prof. 11. A.  Iinzen.] 

Professor Kiessling, of Hambur has recent1 published an im ortant 
p p e r  on this subject (see Sitzungster der Kpl. %reuss. Akad. d. d s s .  zu 

erlinl . 629, 1886). Perhaps the most significant part of the paper is 
8 partiardenial of the commonly-held view t at  the remarkable sky-glows, 
he 'nning in t.he latter part of August, 1883, were due to the effect of fine 
vokmic ashes thrown into the upper atmospheric layers b the very vio- 
lent outbnrst of Krakatoa on August 27, 1888. Professor Beissling writes: 
'' It is easy to show that air which is full of extremely fine dust, or artificially 
ground Krakatoa dust, has very little influence in the development of homo- 
geneous clouds, or clouds consisting of uniform water-drops, in comparison 
with the powerful cloud-forming action which comes from such gases of com- 
bnstion as are beyond direct optical observation." 

Granting that it is possible to infer from the results of a laboratory experi- 
ment what may be the probable action of similar forces in nature's vastly 
r t e r  laboratory, i t  is gratifying to see that Professor Kiesaling has aban- 

oned the theory of the sufficiency of Krakatoa ashes to produce the sky- 
glows, which is beset with insurmountable difficulties. It would seem how- 
ever, that in attributing the same effect to the smoke of the volcano, he has 
intkoduced difficulties far more serious than any to be met in the original 
view. The following are a few of the more senous objections to the theory 
that the sky-glows were caused by Krakatoa smoke or gases. 

1st. If  an one will project the various first a 5 7  of the glows upon 
a map he w i t  find that, even after making due a owance for lack of records, 
for non-uniformity in the scale of intensity, etc., it is still impossible to connect 
them b an reasonable hypothesis with smoke clouds coming from Krakatoa. 

2d. $he Facts require that there be two currents in the upper atmosphere, 

starting from Krakatoa, and running in opposite directions at a velocity about 
forty metres per second (eighty-nine miles pcr hour). This is clearly im- 
possible. 

8d. There is unquestioned evidence that the movement of the u er atmos- 
phere is from weRt to east, which is contrary to the movement of%, bulk of 
the sup osed Krakatoa smoke current. 

4th. !To velocity even approximating to forty metres per second, can be nd- 
mitted. The highest avern c August velocity on Pike's Peak, which is more 
than 2,600 miles north of t f e  equator, and 14,134 feet nhove sea-level, is ten 
metres per second, and on the highest mountains near thc equator, where we 
have observations, it is somewhat less than that. The motion of the highest 
cirrus clouds is from the weat, and while in the neighborhood of storms, there 
have been estimated velocities of forty metres, per second, for a short time, yet 
it is highly probnble that the average velocity in the summer Renson is not over 
ten metres, per seoond. Professor Kiessling cites Prof. W. Siemens MI au-. 
thority for the theory that the earth rotates on its axis without carrying the 
upper air strata with it. It may be safely snid that this theory is utterly un- 
tenable. 

6th. That the sky-glows were largely dependent on meteorologicnl conditions I 
was very apparent *in the higher Intitudes. They were only seen in perfection 
in the evening, when there was a marked nrea of high pressure to the west. 
I t  was fre uentl remarked that on some clear ni htR. when the conditions 
a peared kvorahe  for the mnnifestation, providef it was dependent upon a . 
ckud of smoke. there were no glows to be seen. 

6th. I t  is highly probable that no posRiblc velocity of propulsion could carry 
smoke or gns to anything like the he] ht  needed for explaining the phenomena, 
but grantin thnt this smoke reache% the higher re ons of the ntmos here, 
say twenty filometrcs (nearly thirteen miles), it will r e  admitted, I think, that  
it would be diffused throughout the whole 11 per regions with a velocit a 
proaching thnt of sound, and in a few seconz  the resulting density woiird ti 
altogether too slight to roduce any marked effect on the sun's light. This 
last consideration shows Row utterly wide of the mnrk is the theory that there 
could be anything ap roaching even a c l o d  of this smoke. 

There nre many otger objections to the theory that these glows could have 
been produced by any direct e'ecta from Krakatoa, but tho above views are 
sufficient to show its great weakness. There seems to be a gradual settling 
down of meteorolo$sta to the view that the glows were an extraordinary in- 
tendimtion of ordinary sunrise and sunset phenomena, which we know are 
due to the presence of water or ice particles in the atmosphere. It is robahlc 
that an unusual electrical activity, possibly concomitant with the Kra&oa out- 
burst, was in part needed, and, in addition, it was necessary that the meteoro- 
logical conditions be favorable. A combination of all these elements would 
produce the low in all its intensity, and an nbsence or diminution of any one 
or more woufd give a less effect. 

The following table, furnished by Capt. M. W. Wood, As- 
sistant Surgeon, U. s. Army, and forwarded by 2d Lieut. D. 
L. Brainard, 2d Cavalry, U. S. Army, is a recapitulation, by 
months, of meteorological data observed at  Fort McPherson, 
Nebraska, from 1870 to 1878, inclusive. The force of wind is 
estimated on a scale of 1 to 10, coupting 1 for a light breeze 
and 10 €or a gale of fifty miles per hour: 

1 ] Temyoraturo. Proclpltation. 
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